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Abstract 

We are developing a see-through display that uses holographic 
optical element. (HOEs) for the purpose of realizing a see-through 
head mounted display (HMD). Our display uses the Maxwellian 

10 view, which eliminates the need for focusing with a crystalline lens 

(ocular accommodation) because its depth field is extremely deep. 
We previously estimated the optical efficiency of a HOE that has 
both Maxwellian optics and a see-through function by using still 
images. In this report, we describe a prototype of a see-through 

15 display that provides electrical dynamic images by using a digital 

micro mirror device (DMD) as an electrical spatial light modulator. 

4.1 Structure of the See-through Display 

Fig. 8 illustrates the basic structure of a see-through display 
20 incorporating a SLM capable of displaying an electronic image in 

an optical system, and which can realize a Maxwellian view. In the 
see-through display, the light-transmitting object of Fig. 1 is 
replaced by an SLM such as a LCD, DMD (Digital Micro-mirror 
Device) or the like capable of displaying an electronic image. A 
25 laser is used as the illumination source of the SLM. The light from 

the laser source is rendered parallel by a collimator lens, in the form 
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of a backlight in a case where the SLM is a transmission-type LCD, 
or illumination light in a case where the SLM is a reflection-type 
LCD or DMD. The parallel beams having undergone spatial light 
modulation by the SLM are condensed by an optical lens or a HOE; 
5 herein, viewing takes place when the pupil becomes positioned on 

the focusing point of the beams. The light beams are controlled by a 
spatial filter so that one beam from an opening, i.e. from one pixel 
of the SLM (without scattering but with a spread corresponding to 
the resolution of one pixel) travels unidirectionally, whereby the 

10 beams of all the pixels in the SLM pass through the center of the 

pupil to be projected directly on the retina. The light beam of one 
pixel of the SLM stimulates then one point on the retina, so that the 
beams of all the pixels stimulate respectively different points of the 
retina. Since such retinal stimuli of the pixels through the center 

15 (node) of the crystalline lens, the optical stimulus of the aggregate 

pixels i.e. the pattern of the image displayed on the SLM can be 
perceived irrespective of focal adjustment by the crystalline lens. 
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